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Abstract
Although the presence of a dilated common bile duct and pancreatic duct, known as ‘double duct sign,’ suggests underlying
malignancy, the differential diagnosis does include some benign causes. Endoscopic ultrasound can be useful for differ-
entiation of malignancy from type 1 sphincter of Oddi dysfunction (SOD). Herein are demonstrated the characteristic
endosonographic features of type 1 SOD in two patients with chronic opium abuse. This article is part of an expert video
encyclopedia.
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Techniques
• Endosonography.
• Endoscopic retrograde cholangiopancreaticography.
Materials
• Endosonography: EG 3630 UR Pentax; Pentax, Tokyo,
Japan.
• Color Doppler machine: Hitachi EUB-7500; Hitachi Med-
ical Corporation, Tokyo, Japan.
Background and Endoscopic Procedure
The sphincter of Oddi (SO) is smooth muscle connection
between the bile duct and duodenum. Its physiological func-
tion is associated with regular motility characterized by phasic
contractions superimposed on the SO-baseline pressure.1
Sphincter of Oddi dysfunction (SOD) can cause abnormalities
in the biliary sphincter, pancreatic sphincter, or both. Both
sphincters should be evaluated during sphincter of Oddi
manometry (SOM).2,3 SOM is invasive, of limited availability,
difﬁcult to perform, and associated with a high complication
rate. Alternative methods for evaluation of SOD include a
variety of noninvasive techniques, including transabdominal
ultrasonography, magnetic resonance cholangiopancreatico-
graphy, or endoscopic ultrasound (EUS).4 The SO structure
has been evaluated by EUS and optical coherence tomography
in patients with biliary type 1 SOD.5 In detecting SOD, 57%
sensitivity of secretin-stimulated EUS has been noted.6 Among
the invasive diagnostic methods, intraductal ultrasonography
(IDUS) has been used for the evaluation of SOM during en-
doscopy, where the sphincter appears as a thin hypoechoic
circular structure.7 No correlation has been shown between
basal sphincter pressures (as detected at SOM) and the
thickness of the hypoechoic layer on IDUS.4
SOD can cause double duct sign with simultaneous dila-
tation of the common bile duct and pancreatic duct, which
otherwise usually occurs due to malignancy involving the
lower part of the common bile duct. Opium use has increased
worldwide in recent years in the form of heroin, cocaine, or
raw opium.8 SOD with double duct sign has been shown in
patients with a long history of opium addiction.9 The pro-
posed mechanism of SOD in opium addiction is contraction
of the SO which increases intrabiliary ductal pressure.10 EUS
ﬁndings are presented in two cases of chronic opium addiction
that are present with double duct sign and type 1 SOD.11
Case 1
A 75-year-old man, an opium addict for 30 years, presented
with episodes of upper abdominal pain for 6 months. In-
vestigations revealed a normal hemogram, renal, and liver
function tests. Abdominal ultrasound revealed a dilated
common bile duct (CBD) and pancreatic duct (PD). A side-
viewing endoscopy showed normal ampulla. EUS showed a
dilated CBD and pancreatic duct. An endoscopic retrograde
cholangiography revealed normal CBD at lower end. An
endoscopic sphincterotomy was done and the patient has re-
mained well during a 2-year follow up.
Case 2
A 65-year-old man, an opium addict for 40 years, presented
with episodes of upper abdominal pain for 2 years. Investi-
gations revealed a normal hemogram and renal function tests.
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Liver function tests showed a total bilirubin level of 2.6 mg
dl1 with a conjugated bilirubin of 1.8 mg dl1 (normal level
o0.7 mg dl1), aspartate aminotransferase and alanine ami-
notransferase levels of 62 and 65 IU per liter, respectively
(normal level o45 IU per liter), and serum alkaline
phosphatase levels of 232 IU per liter (normal 30–135 IU per
liter). Abdominal ultrasound revealed a dilated CBD and PD.
A side-viewing endoscopy showed normal ampulla. EUS
showed a dilated CBD and PD. An endoscopic sphincter-
otomy was done without any complication.
Morphine and its derivatives can increase sphincter tonicity
and result in SOD.10 Chronic opium addiction is a known
cause of SOD and can cause double duct sign, and long-term
improvement has been seen in patients with SOD due to
opium use after endoscopic sphincterotomy.8
In these two cases, the prepapillary sphincter was hyper-
trophied and was well visualized as a rounded hypoechoeic
structure between the dilated PD and water-ﬁlled duodenum.
EUS was helpful in ruling out the hypoechoeic sphincter as a
malignant mass causing obstruction. Thereafter the patients
were selected for endoscopic retrograde cholangiopancreati-
cography (ERCP) and endoscopic sphincterotomy. Neither of
these patients developed post-procedure pancreatitis. In add-
ition to the typical ﬁnding of hypertrophy of the papillary
sphincter, other ﬁndings were absence of changes of chronic
pancreatitis in the dilated main pancreatic duct and its bran-
ches and absence of pancreatic parenchymal atrophy.
To summarize, EUS may be useful for noninvasive evalu-
ation of SOD due to chronic opium addiction before ther-
apeutic ERCP. These patients belonged to the category of type
1 biliary SOD and showed symptomatic improvement fol-
lowing biliary sphincterotomy.
Key Learning Points/Tips and Tricks
• EUS can be useful in noninvasive evaluation of SOD.
• EUS may provide additional information at the level of the
sphincter and demonstrate presence of hypertrophied
prepapillary sphincter.
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Video 1 This is radial endosonography in a patient with normal
papilla. You see the normal anatomy with a contracting
prepapillary sphincter and the intraduodenal part of the
common bile duct from the descending part of
duodenum.
00:25
Video 2 Here, we see a patient with opium addiction where side-
viewing endoscopy has shown a normal papilla. The
radial endosonography from the water-ﬁlled duodenum
concentrates on the bile duct, pancreatic duct, and the
ampulla.
00:00
0:20 The course of the common bile duct and pancreatic duct is
followed and a separate opening of both the common bile
duct and pancreatic duct is seen at the ampulla. Just
beneath the ampulla the prepapillary portion of the
sphincter is seen as a rounded hypoechoic area of about
6 mm diameter surrounding the lower part of the
common bile duct and pancreatic duct. The common bile
duct and pancreatic duct taper smoothly while passing
through this hypoechoic area and that rules out any
possibility of malignant inﬁltration. Further zooming in
helps in identifying the ﬁve normal layers of the ampulla.
1:10 A dilated side branch of the pancreatic duct going toward
the uncinate process is also seen.
Video 3 This is a still image of a second case, where the patient
has used opium for the last 40 years. Linear
echoendoscopy from the duodenum shows a dilated
pancreatic duct in the head and body of the pancreas
and a dilated side branch going toward the uncinate
process.
00:00–00:20
Video 4 This is the same patient and we perform linear
echoendoscopy from the second part of duodenum.
There is a dilated pancreatic duct in the head of the
pancreas. The inferior vena cava and portal vein are
easily seen on application of color Doppler.
00:00
00:30 The dilated side branch of the uncinate process is seen
joining the main pancreatic duct. The dilated common
bile duct is seen close to the transducer. The dilated
pancreatic duct in the head is continuous with a dilated
pancreatic duct in the body of pancreas. The dilated
pancreatic duct does not have any evidence of
calciﬁcation and no lobulation or changes of chronic
pancreatitis are seen in pancreatic parenchyma.
Video 5 This is a still image of the same patient after ﬁlling the
duodenum with 100 ml of water. The pancreatic duct
and the bile duct are seen. The hypertrophied
hypoechoeic prepapillary area is seen between the
duodenal lumen and the pancreatic duct.
00:00–00:20
Video 6 After water ﬁlling we get an excellent view from a distance
of about 1 cm. We can perfectly appreciate the dilated
part of the pancreatic duct and the hypertrophied
hypoechoeic prepapillary area.
00:00–00:20
00:20 Water ﬁlling and inspection of the ampulla from a
distance, without compression with the transducer, also
enables us to perform exact measurement of the
hypertrophied prepapillary area that corresponds to the
sphincter. The hypoechoic area does not suggest any
evidence of malignancy and the ﬁve layers of duodenal
wall are easily seen in the water-ﬁlled duodenum. The
dilated part of the common bile duct is seen close to the
transducer.
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